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REMARKS 

In the Official Action, the Examiner objected to the specification and required a 
substitute specification. In addition, the Examiner rejected claims 1 and 7 on various 
prior art grounds. In so doing, the Examiner took the position that the recitation of 
"prepared by suspension polymerization" was not given patentable weight. 

In response to the points raised in the Action, applicants have provided a 
substitute specification which addresses the idiomatic English issues noted by the 
Examiner. The substitute specification contains no new matter. Sole independent 
claim 1 has been amended to define one aspect of the invention with greater precision 
by reciting the list of substances as being selected from the group consisting of carbon 
fiber, coke powder, graphite powder, bronze powder, and copper powder. 

Before setting forth the reasons why the presently claimed invention is 
patentable over the cited prior art, applicants believe that an explanation of the 
invention and results which may be obtained therefrom is in order. 

As currently recited in claim 1 , one aspect of the invention provides a 
fluororesin molding composition which comprises 25-90% by weight of a 
tetrafluoroethylene polymer selected from the group consisting of a homopolymer of 
tetrafluoroethylene and a copolymer obtained by copolymerizing tetrafluoroethylene 
with copolymerizable monomers in an amount of not more than 1 .0% by weight, 
prepared by suspension polymerization, 5-40% by weight of zinc oxide whisker and 2- 
40% by weight of granular filler having average particle size of not more than 200pm 
and/or fibrous filler having average fiber length of not more than 500pm which is at 
least one kind of substance selected from the group consisting of carbon fiber, coke 
powder, graphite powder, bronze powder, and copper powder, wherein the zinc oxide 
whisker contains tetrapod-shaped particles, and wherein the total amount of the 
tetrafluoroethylene polymer, the zinc oxide whisker and the filler is 100% by weight, 
has been extensively amended to define various aspects of the invention with greater 
precision. 

As noted above, the Examiner has given no patentable weight to the term 
"prepared by suspension polymerization" in connection with the defined 
tetrafluoroethylene polymer. However, as set forth in MPEP § 2113, applicants have 
an opportunity to provide evidence that the recited process has an substantive effect 
on the resulting polymer. To this end, attached hereto is an excerpt from the 
"Fluororesin Handbook" edited by Takaomi Satokawa and printed by Nikkei Kogyo 
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Shinbunsha along with a partial English translation. This technical literature shows 
that the polymer prepared by suspension polymerization provides molding grade 
polymer powder whereas emulsion polymerization provides fine polymer grade or a 
polymer dispersion. In this respect, molding powder grade tetrafluoroethylene 
polymer has an average diameter of several mm to several cm and an irregular 
shape. Since the particles are hardly fibrillated and have a relatively high molecular 
weight, sliding parts obtained by molding such particles by compression or extrusion 
molding resist cracking. On the other hand, fine powder grade tetrafluoroethylene 
polymers have an average particle size of 300 to 600 jam and are prepared by 
coagulating and drying primary particles having an average diameter of 0.1 to 0.4 \xm 
and have an oval shape. Such fine powder is easily fibrillated by a weak shearing 
force and thus molded articles prepared therefrom are easily cracked. 

The difference between fine powder grade and molding powder grade is also 
recognized in the art, such as in the paragraph bridging columns 2 and 3 of Nakamaru 
etaL, U.S. Patent No. 5,624,887, wherein the patent describes the use of fine PTFE 
polymer or a mixture of fine powder and molding powder. Accordingly, the recitation 
in claim 1 that the tetrafluoroethylene polymer is prepared by suspension 
polymerization must be considered in assessing the patentability of the claims of 
record. 1 

The claims of record further recite the presence of a specified amount of zinc 
oxide whisker which contains tetrapod-shaped particles and a defined amount of 
granular filler and/or fibrous filler of a specified size and type. In this latter respect, it 
is to be understood that the term "granular 11 filler is different from "spheroidal" filler. To 
illustrate this point, the Examiner's attention is respectfully directed to the attached 
copy of Japanese Standard JISZ 2500 "Powder Metallurgy Vocabulary". To provide a 
further understanding of the significance of this difference, also attached is a 
discussion of additional experimentation which shows that when one uses granular 
carbon, one can obtain superior wear resistance compared to a similar composition 
which use spheroidal carbon particles. 

With the foregoing discussion and the claims of record and evidence in mind, 
applicants respectfully maintain that the claims of record are patentable over the cited 



1 It is also noted that in Abbott Laboratories v. Sandoz Inc., 566 F.3d 1282, 90 USPQ 2d 1769 (Fed. Cir. 
2009) the Federal Circuit decided en banc that for an infringement analysis, the recited process steps 
must be considered in product-by-process claims. 
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documents. As discussed above, the present invention provides a composition that 
comprises recited amounts of a specific tetrafluoroethylene polymer, zinc oxide 
whisker and granular filler and/or fibrous filler and can attain substantially improved 
results compared to similar compositions that are not prepared in accordance with the 
teachings of the present invention. In particular, Oku , U.S. Patent No. 5,276,080, 
describes a static dissipative resin composition that includes semiconductor fillers 
dispersed in a resin. The resins are described in the passage beginning at column 9, 
line 53 and notably do not include a tetrafluoroethylene polymer. However, as 
described in the paragraph beginning at column 10, line 58, a solid lubricant such as 
polytetrafluoroethylene, as well as other types of lubricants can be included in the 
composition. To confirm the understanding that the resins used to principally form the 
composition do not include tetrafluoroethylene polymer, one can refer to the resins 
used in the Examples identified in column 12. Polytetrafluoroethylene is used as a 
solid lubricant in Examples 7 and 10 in an amount which is less than that recited in 
claim 1. 

It is evident that Oku falls far short from being sufficient to anticipate claim 1 of 
the present application. The patent does not relate to a fluororesin molding 
composition, as recited in claim 1 , as a tetrafluoroethylene polymer is not the primary 
resin, but is an optional component that is added as a lubricant. Even to the extent 
that the polytetrafluoroethylene is present, the few examples provide an amount that is 
less than recited in claim 1 and there is absolutely no description that the 
polytetrafluoroethylene be prepared by a suspension polymerization. Thus, when all 
these points are considered together, it is without question that Oku cannot be used 
as a basis for rejecting any of the amended claims. 

The claims of record are also not anticipated or suggested by Shimasaki et aL 
U.S. Patent No. 5,498,654. This patent relates to a sliding bearing material containing 
at least two of aromatic polyester- res in particles, spherical carbon particles, and zinc- 
oxide whisker dispersed in a matrix consisting of polytetrafluoroethylene. 

There is no teaching in Shimasaki et al. that the tetrafluoroethylene polymer be 
prepared by suspension polymerization and that the composition contains the defined 
granular or fibrous filler. In this respect, it will be noted that the patent describes the 
presence of spherical carbon particles as exemplified by Bellpearl C-2000 identified in 
the first paragraph of column 5 which is the material used in the comparative 
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experiment provided herewith and discussed above. Accordingly, Shimasaki et al. 
does not in any way negate the patentability of the presently claimed invention. 

Yamamoto et al. , U.S. Patent No. 5,988,891, also does not anticipate or 
suggest the presently claimed invention. The patent does not disclose that the 
fluororesin is prepared by suspension polymerization and does not describe the 
specific combination of the specific zinc oxide whiskers and the recited filler. In this 
last respect, it will be noted that one of the solid lubricants disclosed in the passage 
starting at column 4, line 33 that has been relied on by the Examiner is molybdenum 
disulfide which is no longer recited in claim 1 . Thus, applicants again submit that the 
claims of record are patentable over Yamamoto et al. 

Sato et al. . U.S. Patent No. 6,675,770, relates to a pressing device for an 
apparatus for imparting a friction resistance to a rotary shaft driving and engine-output 
control device directly or indirectly to apply a resistance to an operation of an 
accelerator. A friction plate is also disclosed and is described as being formed of a 
fluorocarbon resin and at least one ingredient selected from a whisker whose Mohs 
hardness is 5 or less, a carbon fiber, and a hard resinous powder. The whiskers are 
described in the passage beginning at column 5, line 27 and spherical graphitized 
powders are described in the passage beginning at column 7, line 50. It will be noted 
that this passage includes the type of spherical carbon (Bellpearl C-2000) used in the 
comparative example provided herewith. Therefore, applicants respectfully maintain 
that Sato et al. also does not disclose or suggest the presently claimed fluororesin 
molding composition with the recited specific components and does not recognize the 
advantageous results which can be obtained therefrom. 

Yoshinaka et al. . U.S. Patent No. 5,183,594, relates to a conductive 
composition containing at least zinc oxide whiskers. As set forth in the paragraph 
beginning at column 12, line 38, the resin to be used in the composition can be either 
a thermoplastic or thermosetting resin selected from a lengthy list. It is evident from 
the resins provided in the Examples that Yoshinaka et al. would not lead those of 
ordinary skill in the art to the use of a tetrafluoroethylene polymer and certainly not 
one that is prepared by suspension polymerization. Moreover, of the various 
materials which can be added to the composition and which have been mentioned on 
page 4 of the Action, it will be noted that talc and glass fiber are no longer recited in 
claim 1 . Thus, while applicants respectfully remain that one cannot selectively pick 
and choose from amongst the various teachings of Yoshinaka et al. . even if one could, 
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the patent would still not lead to the invention as defined in the claims of record or an 
appreciation of the advantageous results which can be obtained therefrom. 

Applicants similarly respectfully maintain that the claims of record are also 
patentable over Yoshinaka et aL U.S. Patent No. 5,310,598, which describes a radio 
wave absorbing material comprising zinc oxide whiskers. The patent does not 
specifically relate to a fluororesin molding composition as is clearly evident from the 
large variety of resins identified in the passage beginning at column 6, line 30 and the 
absence of examples which use a tetrafluoroethylene polymer. Moreover, the patent 
clearly does not describe a tetrafluoroethylene polymer prepared by suspension 
polymerization and there is no recognition that the recited combination of the 
tetrafluoroethylene polymer, the zinc oxide whiskers and the defined filler can provide 
the advantageous results illustrated in the evidence of record. In this respect, it is 
believed that an improvement in wear resistance would be of little, if any, interest for a 
radio wave absorbing material such as described in Yoshinaka et al. 

For all of the reasons set forth above, applicants respectfully submit that the 
claims now of record are patentable over the cited prior art, particularly in view of the 
claims and evidence of record, and therefore request reconsideration and allowance 
of the present application. 

Should the Examiner have any questions concerning the subject application, 
the Examiner is invited to contact the undersigned attorney at the number provided 
below. 

The Director is hereby authorized to charge any appropriate fees under 37 
C.F.R. §§ 1.16, 1.17 and 1.20(d) and 1.21 that maybe required by this paper, and to 
credit any overpayment, to Deposit Account No. 02-4800. 



Respectfully submitted, 
Buchanan Ingersoll & Rooney PC 



Date: September 28, 2009 




Robert G. Mukai 
Registration No. 28,531 



Customer No. 21839 
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Partial translation of page 29 



1.1.3 Production of powders for molding and dispersion 

Powders and latex produced by suspension polymerization and emulsion 
polymerization are post-treated for specific usage, and sold as powders for 
molding and dispersion. Production process is shown at Fig. II. 1.3. 
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Fig. It , 1 .3 Production process of powders for molding - dispersion of PTFE 
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Exp eriment ation 



1. Raw materials 

(1) Tetrafluoroethylene homopolymer (PTFE) 

Average particle size- 3O70p.m, Specific gravity* 2.15-2.18 

Product from DuPont- Mitsui Fluorochemicals Co, Ltd. 

Grade name: Teflon (registered trade mark) 7F"1 Molding powder grade 

(2) Zinc oxide whisker ' 

Diameter of a needle-shaped staple fiber 15-20jim, 
Length of a needle-shaped staple fiber 2-50pjm. 
Product from Amtech Co., Ltd. 
Trade name: Pana-Tetra WZ-0501 

(3) Granular carbon 

Average diameter 30.4p.rn, Specific gravity: 1.99-2.01 
Product from Nippon Techno-Carbon Co. Ltd. 
Trade name: NPC-3 

(4) Spherical carbon 

Average particle size 15-20jim, Specific gravity: 1.4-1.5 
Product from Air Water Inc. 
Trade name: Bellpearl C-2000 

2. Preparation of fluororesin composition 

The tetrafluoroethylene homopolymer, zinc oxide whisker and granular carbon 
or spherical carbon as listed above are mixed uniformly using Henschel mixer to 
obtain the resin compositions having the proportions described in Table I. 

Each resin composition was preformed under pressure of 700MPa and then 
sintered at 370°C for three hours to obtain a cylinder-shaped molded article of a 
diameter of 50mm height of 100mm. 

3. Measurement of wear coefficient 

Wear coefficient of each resin composition was measured by the test methods 
mentioned below and the results are shown in Table 1. 



A ring having outer diameter of 25.6mm, inner diameter of 20mm and height 
of 20mm is prepared from the cylinder-shaped molded article mentioned above 
and used as a specimen for the test. 

Wear loss of the specimen was measured using twin type friction and wear 
tester (EFM-III-EN F-type product from Orientech Co. Ltd.) in accordance with 
JIS K7218 (A method). Measurement of wear loss was conducted by sliding for 24 
hours under each wear test conditions of the partner material of ADC" 12 which 
is an aluminum alloy die-casting, a load of 8kg/cm2, and a sliding speed of 
0.5m/sec. After the test the wear coefficient is calculated from the wear loss. 

After measurement was conducted once, the test surface was carved off to 
create fresh surface for the following measurement. The measurement was 
repeated. 

Results are shown in Table I 
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4. Conclusion 

As clear from the results of Table 1, the fluororesin composition containing the 
granular carbon particles shows lower wear coefficients than the fluororesin 
composition containing the spherical carbon particles. 

This better result of the fluororesin composition containing the granular 
carbon particles may be caused from that the granular carbon particle is hardly 



detached from the sliding surface because it has greater surface area and better 
attached strength to the fluororesin. On the other hand, it seems that since the 
spherical carbon particle is more easily detached from the sliding surface, the 
wear coefficient is larger and not stable. 



